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NASA TO LATJNCH 
SECOND PEGASUS 
METEOROID SATELLITE 
The National Aeronautics and Space Administration will 
launch the second Pegasus meteoriod technology satellite no 
earlier than May 25 from Cape Kennedy, Fla. 
\The primary purpose of the flight is to gather information 
5%. 
on the frequency of meteoroids to be encountered in the near- 
Earth environment for use in the design of future manned and 
unmanned spacecraft. ’ This information is vitally needed 
with the increased emphasis on larger, long-life spacecraft, 
- 
and the mission of the three-flight Pegasus program is to 
provide the research and technology to cope with the meteoroid 
hazard. 
Meteoroid protection in spacecraft design at present is 
based on limited data and conservative estimates of the potential 
space hazard, 
- more - 5/6/65 
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The one and one-half ton spacecraf t  i s  an improved vers ion 
of Pegasus I which has been c i r c l i n g  the Earth s ince  February 
16, 1965. The s a t e l l i t e  w i l l  be launched by Saturn I (SA-8) 
i n  i t s  n in th  and next  t o  the las t  f l i g h t  before NASA begins 
development f l i g h t s  of Saturn I B  next  year .  
I YPegasus _- B w i l l  have o r b i t a l  elements almost coinciding 
w i t h  those o f  Pegasus I: perigee,  317 s t a t u t e  miles; apogee 
466 s t a t u t e  miles; i n c l i n a t i o n  t o  equator,  31.8 degrees; and 
o r b i t a l  period, 97 minutes. I f  Pegasus B i s  successf’ully 
placed i n  o r b i t ,  i t  i s  expected t o  send back meteorcda data t o  
ground s t a t i o n s  f o r  a t  least  one yea r ,  
o r b i t  around the Ear th  f o r  three years  o r  more. , 
It may remain i n  
--I  
- -c 
\ 
.I --Pegasus i s  the  l a r g e s t  instrumented sa te l l i t e  developed 
by NASA: 
the meteoroid environment are 96x14 feet ,  o f f e r i n g  2,300 
square f e e t  of instrumented sur face .  A s  p a r t i c l e s  c o l l i d e  
w i t h  t h i s  surface,  t h e  pene t r a t ions  w i l l  be registered and 
reported t o  E a r t h .  
The l a rge  panels  which the  s a t e l l i t e  w i l l  expose t o  
- more - 
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The outward appearance of the Saturn I launch vehic le  
matches t h a t  of the las t  three Saturn 1's. Atop a launch 
vehicle  i s  the Apollo spacecraft:  b o i l e r p l a t e  command 
and se rv ice  modules p lus  t h e  launch escape system tower. 
Pegasus w i l l  be folded in s ide  the specially-adapted se rv ice  
module. After i n j e c t i o n  i n t o  o r i b t ,  the command and se rv ice  
modules w i l l  be j e t t i soned  and the Pegasus s a t e l l i t e  w i l l  be 
free t o  deploy i t s  panels.  The two Apollo modules w i l l  
e n t e r  a similar but  separa te  o r b i t .  
Except f o r  the operat ion of the launch excape system 
tower, no engineering tests are planned wi th  the Apollo hard- 
ware being flown. 
The SA-8 is  188 fee t  ta l l ,  develops 1 .5  mi l l i on  pounds 
t h r u s t  i n  the f i rs t  s tage,  and weigh& a t  l i f t o f f  about l , l 3 O , O O O  
pounds. 
The Pegasus i n  o r b i t  w i l l  remain a t tached  t o  the Saturn 
v e h i c l e ' s  instrument u n i t  and top (S-IV) stage. Overall ,  t h i s  
assembly i s  about 70 feet  long and w i l l  weigh about 23,000 
pounds, although the Pegasus i f s e l f  w i l l  weigh about 3,200 pounds. 
A breakdown of the weight follows: 
- more - 
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Spent S-N state ............... 14,600 pounds 
Instrument Unit  ............... 2,600 
Pegasus ............... 3,200 
Pegasus support  s t r u c t u r e  
and adapter  ............... 2 700 
*pounds 
A t  the beginning of the  o r b i t  about 1,000 pounds of 
l e f t -ove r  propel lant  and gases w i l l  remain i n  the  S - N  stage.  
It w i l l  gradual ly  evaporate during the first few o r b i t s ,  and is 
not  counted i n  t h i s  t o t a l .  
The weight o f  the two Apollo modules, p lus  assoc ia ted  
hardware i n  a separate  o r b i t  is  9,700 pounds, so the t o t a l  weight 
i n  o r b i t  a s  a r e s u l t  of t h i s  launching w i l l  be 33,800 pounds. 
Pegasus w i l l  be v i s i b l e  t o  the unaided eye under favorable  
condi t ions near  dawn and dusk. A s  i n  the cases  of previous 
l a rge  s a t e l l i t e s ,  NASA plans t o  i s sue  p red ic t ions  of possible  
s igh t ings  f o r  major c i t e s .  
The Marshall Space F l i g h t  Center under the d i r e c t i o n  of 
NASA's Office of Manned Space F l i g h t  i s  i n  charge of Saturn 
development. Marshall i s  a l s o  responsible  f o r  development of 
Pegasus under d i r e c t i o n  of the NASA Office of Advanced Research 
and Technology. The Kennedy Space Center i s  i n  charge of 
launchings, and the Manned Spacecraf t  Center provided the  Apollo 
hardware. Marshall Space F l i g h t  Center, Huntsvi l le ,  Alabama. 
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F l igh t  Sequence 
SA-8 w i l l  be f i red from Launch Complex 37, Cape Kennedy. 
A t  nine seconds a f t e r  launch, i t  w i l l  begin a r o l l  i n t o  the 
f l i g h t  azimuth of 105 degrees. At the same time the  p i t c h  
program w i l l  begin. The following s i g n i f i c a n t  events  occur 
i n  the S-I (booster)  phase of powered f l i g h t :  
R o l l  maneuver ends, T (time from l i f t o f f )  + 24 seconds: 
Mach one ve loc i ty  reached, m56; maximum dynamic pressure 
enountered, W68, (975 mph) ; pi tch  program ar res ted ,  ~+138; 
inboard engines cu tof f ,  "144; outboard engines cu tof f ,  14-150. 
Booster cu tof f  occurs a t  55 miles a l t i t u d e ,  49 miles 
downrange from the launch s i t e ,  whi le  the body i s  t r ave l ing  
a t  about 6,000 mph. 
I n  the next  two seconds, the  S-IV separates  from the S-I, 
S - N  s tage  u l l age  rockets  ignite, S-1 re t rorockets  f i re ,  and 
the s ix  S-IV engines ign i t e .  Ten seconds l a t e r ,  a t  ~162, the 
S-IV u l l age  motor ceases and the Launch Escape System (LES) 
tower is j e t t i soned .  Path-adaptive guidance is i n i t i a t e d  
a t  14-168 seconds. 
- more - 
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The guidance system i n i t i a t e s  S-IV cutof f  a t  about 
~ 6 2 9  seconds. The sa t e l l i t e  i s  placed i n  o r b i t  w i th  a 
ve loc i ty  of about 16,200 mph. I n s e r t i o n  occurs some 1200 
miles downrange from the launch s i t e .  I n c l i n a t i o n  t o  the 
equator  w i l l  be 31.8 degrees. 
During f l i g h t  the vehic le  w i l l  telemeter t o  ground 
s t a t i o n s  some 1394 measurements of rocket  performance, as 
follows: S - 1  561; S-IV stage, 412; and instrument uni t ,  242. 
Additionally,  t he  Pegasus w i l l  telemeter 179 measurements. 
A s  on the  previous vehicle ,  SA-8 c a r r i e s  one t e l e v i s i o n  
camera, mounted on the i n t e r i o r  of the  se rv ice  module adapter, 
which w i l l  provide p i c t u r e s  of Pegasus deploying i n  space. 
The S-IV spacecraf t  u n i t  w i l l  "coast" f o r  three minutes 
following S-IV cu to f f .  A t  ~ 8 1 . 0  seconds the Apollo command 
and serv ice  modules w i l l  be separated from the S-IV, through 
the use of spr ing  mechanisms leaving the Pegasus ready t o  
2xpand. One minute later,  a t  ~ 8 7 0  seconds, motors are 
energized and the  s t r u c t u r e  i s  deployed i n  s t e p s  covering a 
period of  about 60 seconds. 
- more - 
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Pegasus S a t e l l i t e  
Pegasus B follows i t s  successful  predecessor as the 
second major sa te l l i t e  i n  the  meteoroid technology research  
program. Pegasus I, launched February 16, is present ly  i n  an 
e l l i p t i c a l  o r b i t  ranging from about 309 t o  463 s t a t u t e  miles 
a l t i t u d e .  Primary mission data -- meteoroid pene t ra t ion  
measurements -- are being accumulated continuously, bu t  data 
a n a l y s i s  is not  y e t  complete, 
Meteoroid h i t  data gathered by Pegasus B w i l l  add t o  
the knowledge gained by Pegasus I as t o  the hazard t o  space- 
c r a f t  from meteoroids i n  near-Earth space. This information 
i s  becoming increas ingly  more important t o  designers  as the 
emphasis on l a rge r ,  long- l i fe  spacecraf t  increases .  
NASA began development o f  the Pegasus, named f o r  the 
mythical f l y i n g  horse,  i n  February, 1963. Pegasus B w i l l  
be followed la ter  t h i s  year  by Pegasus Cy the las t  of three 
such s a t e l l i t e s  planned f o r  launch by Saturn I vehicles .  
- more - 
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Projec t  Pegasus i s  d i r ec t ed  by the  NASA Office of 
Advanced Research and Technology. The Marshall Space F l i g h t  
Center has p ro jec t  management r e s p o n s i b i l i t y  f o r  Pegasus. 
The prime cont rac tor  on Pegasus i s  t h e  Fa i rch i ld  H i l l e r  Corp. 
Design and e l e c t r o n i c s  work was done by the  f'irmfs Space 
Systems Division a t  Bladensburg and Rockville, Md. F ina l  
assembly and checkout was completed a t  the  Aircraf t -Missi les  
Division f a c i l i t y  a t  Hagerstown, Md. 
- more - 
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Description of Spacecraft 
With its detector panels folded inside the Apollo 
service module, Pegasus B is 17 feet 4 inches high, 7 feet 
wide and 7 feet 11 inches deep. Its two main sections are 
the center section and %ingtl assemblies. The satellite's 
framework is made of riveted aluminum alloy extrusions. 
The center section is mounted on an adapter permanently 
attached to the forward end of the launch vehicle's second 
stage, the S-IV. The center section provides a mounttng 
for the satellitels electronics cannister, solar power panels, 
sensors and the wing deployment mechanism. 
Each wing consists of seven frames joine/d by hinges 
which are spring-loaded to unfold the wings in accordion 
fashion. 
linkage connected to a motor and torque tube assembly. 
assembly prevents the wings from deploying too rapidly and 
serves as a stand-by source of force to complete wlng 
deployment in the event the spring-loaded hinges fall. 
The unfolding action is controlled by a scissors 
The 
Rectangular panels measuring 20 by 40 inches are mounted 
in the wing frames. 
six 16-panel frames, or a satellite total of 14 frames provid- 
ing mountings for 208 panels. 
Each wing has one eight-panel frame and 
-more- 
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The outer  surface of each panel c a r r i e s  a " t a rge t "  sheet  
of aluminum. A sheet of Mylar p l a s t i c ,  coated wiL.1 a t h i n  
l a y e r  of copper I s  bonded t o  the back of the aluminum t a r g e t  
sheet. This "sandwich" forms a capac i tor  when an e l e c t r i c a l  
p o t e n t i a l  is  es tab l i shed  between t h e  two metals. 
Each capaci tor  sandwich is  mounted on a 20 by &-inch 
piece of foam about one inch thick.  On the  opposite s ide  
of the foam "core" another  capac i tor  sandwich i s  mounted. 
I n  t h i s  manner a t o t a l  of 416 capaci tors  are mounted back-to- 
back i n  the 208 spaces i n  the w i n g  frames. 
Eight  panels  haveauminwn sheets -0015 inch (1.5 m i l s )  
th ick.  Data from these panels  can be compared w i t h  data 
from similar panels  on Explorers XVI and XXIII, e a r l i e r ,  
smaller meteoroid s a t e l l i t e s  bunched  by Scout vehicles .  
Aluminum shee ts  of 17 panela are .008 Inch (8 m i l s )  and 
of the remaining 183 panels  .016 inch (16 m i l s )  t h i c k  
Back-to-back capaci tors  a r e  i d e n t i c a l .  
The panels a r e  subdivided i n t o  62 log ic  groups of from 
two t o  e ight  capaci tors  each. The capac i tors  a r e  interconnected 
so  that  the s a t e l l i t e  e l ec t ron ic s  package sees  each l o g i c  
group as one capaci tor .  A meteoroid h i t  on any panel  w i l l  be 
reg is te red  as a h i t  on the l o g i c  group i n  which that  panel 
i s  located. 
-more- 
- 11 - 
Some capacitors on Pegasus I shorted in orbit, and it 
was necessary to disconnect the logic groups in which the 
defective capacitors were located. Disconnecting these 
logic groups prevented the further transmission of false 
information from the satellite to Earth and eliminated the 
logic groups as drains on the Pegasus power supply. 
ever, disconnecting logic groups removed good as well as 
bad eapacitors from the overall detection system. 
How- 
The exact cause of the short circuts has not been 
determined but investigation has revealed that all but 
three of the capacitors which shorted did so only at tempera- 
tures above 160 degrees F. 
occur when panel aluminum surfaces are directly facing the 
Sun. 
Such high temperatures could 
An improved manufacturing technique is producing capac- 
itor panels which, it appears, w i l l  be better able to with- 
stand the high temperatures without shorting. 
A new fusing arrangement has also been incorporated in 
the meteoroid detection system of Pegasus B to fuse 
individually each capacitor. 
personnel to disconnect a single malfunctioning capacitor but 
This w i l l  enable project 
-more- 
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leave the other capacitors in the same logic group operating. 
If a malfunction occurs which is serious enough to warrant 
disconnection of the entire logic group, this can still be 
done by ground command. 
The fuses can be blown by 100 millimps (.l amps) of 
current. The ground command to blow a capacitor fuse may 
"heal" the capacitor instead of blowing the fuse, depending 
upon the cause of the short. 
this manner would be a bonus benefit. 
Each capacitor "healed" in 
Each time a capacitor is penetrated by a meteoroid, 
the material removed by the Impact is vaporized, forming 
a conducting gas which discharges the capacitor. The gas, 
called plasma, dissipates almost immediately and the 
capacitor recharges within three one-thousandths of a second. 
If seen on the screen of an oscilloscope, the "blip" caused 
by a penetration and momentary discharge of the capacitor 
would be a sharp saw-tooth below the horizontal line. These 
blips are characteristic for each group of panels, providing 
a means of determining which group contained the penetrated 
pane 1 . 
-more- 
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When a panel is penetrated, several items of related 
information must be recorded: a cumulative count of hits 
classified according to panel thickness; an indication of 
the panel group penetrated; attitude of the sattelite with 
respect to both the Earth and the Sun; temperature at 
various points on the spacecraft; the time at which each 
hit is recorded; and the condition of the power supply 
and other equipment supporting overall spacecraft operation. 
Various levels of impact energy w i l l  be differentiated 
through use of the panels of three different thicknesses. 
Directional information will be gained by using a combined 
solar sensor-Earth sensor system. 
The Pegasus electronic system registers meteoroid 
penetrations of panel groups and stores a record of panel 
thickness, group number and time of penetration. Pegasus 
attitude and certain temperatures are recorded on a timed 
schedule. 
Upon ground command, all recorded information is read 
out of the Pegasus memory system and telemetered to the 
ground. A second beacon telemeter transmits "housekeeping" 
and total meteoroid count data continuously throughout the 
mission. The spacecraft has two telemetry links with b total 
of 179 measurements. 
-more- 
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A digital command system provides for on-off control 
of various system components, circuit replacement, certain 
in-flight tests and other control functions. A solar cell 
battery (nickel-cadmium) power supply provides all 
for Pegasus f o r  its one-year life. 
recharged by energy from the solar cells. 
power 
The batteries are 
I Other Industrial Participants 
-. Other industrial firms involved in significant aspects 
L of Pegasus development and their contributions include: 
Adcole Corp., Cambridge, Mass., solar aspect sensors; Barnes 
Engineering Co., Stamford, COM., horizon sensor system; 
Aluminum Co. of America, Pittsburgh, structural extrusions; 
Di/An Controls, Boston, system clock and core memory; Space 
Craft Inc., Huntsville, beacon transmitter; United Electro- 
dynamics Corp., Pasadena, temperature sensor; United Shoe 
Machinery Corp., Beverly, Mass., harmonic drive; G. T. 
Schjeldahl Co., Northfield, Minn., detector panels; BuloVa 
Watch Co., Flushing, N. Y., timer; Norden Divisbn, United 
Aircraft Corp., Norwalk, Conn., shaft encoder; Keltec Industries, 
Alexandria, Va., antenna, batteries and other components; 
Motorola, Scottsdale, Ariz . , diplexer, hybrid ring, low pass 
filter, RCA, Montreal, FM transmitter; AVCO Corp., Cincinnati, 
command receiver; Consolidated Systems Corp., Monrovia, Calif., 
z 
-more - 
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command decoder; Applied Electronics Corp., Metuchen, N. J., 
PCM and PAM commutators; Space Technology Labs., Redondo 
Beach, Calif., electron spectrometer; General Electric Co., 
Philadelphia, RTV-11 sealant and enviromental testing; 
Corning Glass Works, Electronic Products Division, New York, 
glass resistors; Vinson Ebgineering, Van Nuys, Calif ., 
actuator (back-up for the motor gearbox); Eastern Air Devices, 
Dover, N. H., drive motor; Ion Physics Corp., Burlington, 
Mass., design assurance radiatkon testing; Washington Video 
Productions, Washington, D.C., technical documentation films; 
Hayes International Corp., Birmingham, Ala., design assurance 
particle impact testing; and Dynatronics, Orlando, Fla., 
specialized PCM Data Readout Units (GSE). 
SA-8 Launch Vehicle 
, 
’’ The Pegasus B satellite w i l l  be launched by a two-stage - 
Saturn I rocket designated SA-8. /It is virtually identical 
to the Saturn I (SA-9) which was -used in February to launch 
the first Pegasus into orbit. 
\ 
All Saturn I boosters (S-I stages) launched to date 
have been built and tested by the NASA-Marshall Space Flight 
Center. The SA-8 booster, however, was built and ground-tested 
by the Chrysler Corp.--the first flight unit to come from 
the prime S-I contractor, and the first peice of flight 
-more- 
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hardware t o  be produced a t  the large Michoud Operations 
i n  New Orleans. Michoud is a former Ordnance plant which 
was taken out of mothballs b j  NASA and converted i n t o  a 
Saturn I and Saturn V booster  production p l an t .  
r e a c t i v a t i o n  was begun i n  late 1961. 
Its 
The secnd stage (S-IV) of the Saturn I, was b u i l t  and 
tested by Douglas A i r c r a f t  Missiles and Space Division. It 
was produced a t  Santa Monica and tested a t  Sacramento. 
This will be the  f i f t h  f l i g h t  of the Saturn I with 
a Douglas-built S- IV stage. 
The SA-8's instrument u n i t  (IU) is an unpressurized 
vers ion  which has been trimmed t o  about half the weight of 
the instrument u n i t s  flown on seve ra l  earlier Saturn 1's. 
The f i rs t  unpressurized instrument u n i t  was aboard the 
Saturn I (SA-9) launched i n  February. These I U ' s  were b u i l t  
and t e s t e d  by MSFC. 
-more- 
- 
- 17 - 
S-I STAGE -- Chrysler b u i l t  the S-I stages for the 
SA-8 and SA-10 at Michoud Plane in New Orleans. The firm 
is also providing first stages €or the  more advanced Saturn 
I-B vehicle. 
The S-I stage is 21.4 feet in diameter and 80.3 feet 
long. It will weigh almost a million pounds when fueled 
with some 880,000 pounds of l i q u i d  oxygen and RP-1 (kerosene) 
propellants. 
Eight Rocketdyne H-1 engines power the stage. Each H - 1  
engine produces 188,000 pounds of thrust. 
run at a rated thrust of l,5OO,OQO pounds or 32,OOO,OOO 
horesepower at maximum velocity. 
The engines will 
The S-I was developed by the Marshall Center. The s-1-8 
and all other Chrysler-made stages al08 tested by the company 
at the Marshall Center. 
S - N  STAGE -- The s A - 8 ' ~  Douglas-built second stage 
(S-Tv-8) is 18.5 feet in diameterc 41.5 feet: long and weighs 
8-e 14,600 pounds empty. It c m i e l  about 100,000 pounds 
of propellant fop about eight minutes of propelled flight. 
-more- 
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Six Pratt and Whitney RL-10 engines, each having 15,000 
pounds thrus t  f o r  a combined output of 90,000 pounds, power 
the stage. The engines burn l i q u i d  hydrogen and l i q u i d  
oxygen, a high-energy combination which produces more than 
one-third add i t iona l  thrust per pound of propel lan ts  than 
hydrocarbon combinations. 
The RL-10 engine i s  the country 's  pioneer LH2 power 
p lan t .  It underwent i t s  first in-space operat ion serving 
as the Centaur propulsion system la te  i n  1963. 
functioned w e l l  i n  Saturn f l i g h t s  SA-5, 6, 7, and 9. 
The engines 
INSTRUMENT UNIT -- The instrument u n i t  ( I U )  i s  the 
"brain" or  "nerve center"  of the SA-8 vehicle .  Commands f o r  
eEgine gimbaling, i n f l i g h t  sequencing of engine propulsion 
system, s taging operat ions and a l l  primary t i m i n g  s i g n a l s  
o r ig ina t e  i n  the N. 
PressuriZed u n i t s  were flown on the f i f t h ,  sixth, and 
seventh Saturn I vehicles .  
-more- 
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The SA-8 unpressurized instrument u n i t  i s  154 inches 
i n  diameter, 34 inches high and weighs some 2,600 pounds. 
Components are mounted on the inside perimeter of the I U  
wafer. 
prevent gaseous oxygen and gaseous hydrogen from co l l ec t ing  
i n  the u n i t  and possibly being igni ted by a spark. 
The u n i t  has a pref l igh t  ni t rogen purge system t o  
The Marshall Center is  responsible f o r  in tegra t ion  
of the SA-8 instrument un i t .  
Corp. w i l l  assume f u l l  in tegra t ion  r e spons ib i l i t i e s  as 
"prime contractor"  early i n  the Saturn IB program. 
Internat ional  Business Machines 
Major suppl iers  of instrurnentmit  components are Elec- 
t r o n i c s  Communications Inc., S t .  Petersburg, Pla., control  
computer; Bendix Corp., Teterboro, N . J . ,  ST-1244 I n e r t i a l  
platform; and IBZVI Federal Systems Division, Owego, N.Y. ,  
launch vehicle  d ig i t a l  computer and launch vehicle  data 
adapter . 
SATURN I LAUNCHES -- Previous Saturn I rockets  were 
launched Oct. 27, 1961; A p r i l  25 and Nov. 16, 1962; March 28, 
1963; Jan  29, May 28, and Sept. 18, 1964; and Feb. 16, 1965. 
-more- 
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Launch Preparat ions 
!l?he SA-8 Wunch team, headed by Kennedy Space Center 
personnel, conducts the countdown from Launch Complex 37, 
Cape Kennedy, During the f i n a l  count, the blockhouse w i l l  
be manned by about - 250 launch personnel from the KSC, MSFC, 
and the major Saturn and Pegasus contractors .  
!€%e locat ion of Pegasus I i n  o r b i t  w i l l  be a de ter -  
mining f a c t o r  on SA-8 l i f t o f f  time, s ince  plans c a l l  f o r  
maintaining a considerable  d is tance  == about 60 degrees -- 
between the two satell i tes as they c i r c l e  the Earth. 
The vehic le ' s  f i rs t  stage was erec ted  on pad 37B s h o r t l y  
a f te r  i t s  a r r i v a l  a t  the Saturn dock aboard the barge, 
Promise, Feb. 28. 
days e a r l i e r ,  Feb. 26. 
The S-IV second s t age  was flown i n  two 
On March 17, the S-IV and instrument u n i t  were taken 
t o  Complex 37 f o r  e rec t ion  and mating t o  the booster .  
eerles of systems tests of the launch vehic le  followed, i n -  
cluding radio frequency checks, tanking procedures, and 
simulated f l i gh t s .  
The 
-more- 
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The Pegasus spacecraf t  was shipped t o  the  Cape i n  a 
Boeing 377 (PG) a i r c r a f t  (modified S t r a toc ru i se r )  A p r i l  15. 
F ina l  pre-mating systems tests and panel deployment checks 
from the 96-foot sa te l l i t e  were run as it was enclosed i n  i t s  
Apollo s h e l l  housing. The s a t e l l i t e  was mated t o  the launch 
vehicle  A p r i l  28 when f i n a l  overa l l  systems test began. 
This w i l l  be the  f i f t h  Saturn launching conducted a t  
pad B, complex 37. 
designated Block I, were launched from Complex 34 nearby. 
Complex 34 i s  now being modified f o r  the Saturn I B  program, 
with the f i rs t  launch planned f o r  early 1966. 
The first four  Saturns  i n  the program, 
Complex 37, on the northern t i p  of Cape Kennedy, has two 
launch pads, designated A and B, and covers some 120 acres .  
The 310-f oot mobile service s t ruc tu re  weighs 10,000,000 pounds. 
The tower and the  blockhouse serve both launch pads a t  Corn- 
plex 37. 
The launchpad cons i s t s  of a 47-foot metal pedestal, which 
i n  i t s  cen te r  has a 12-sided, 32-f00t diameter opening f o r  
escape of rocket  exhaust. A t  l i f t o f f ,  the  exhaust w i l l  be 
d iss ipa ted  by a twin-sloped flame de f l ec to r  d i r e c t l y  beneath 
the launch pedestal. 
t i o n  by rails ,  i s  coated w i t h  a concrete-l ike heat r e s i s t a n t  
material which minimizes damage from the  rocket exhaust. 
The def lec tor ,  which i s  moved i n t o  posi- 
-more- 
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The launch countdown is  conducted i n  two sect ions,  
the first covering a period of 400 minutes on T-1 day. 
f i n a l  countdown covers 605 minutes leading up t o  i g n i t i o n  of 
the eight +engines and l i f t o f f ,  
The 
~ The highl ights  of the f i n a l  phase of the count are as 
follows, with the last two minutes, 43 seconds cont ro l led  by 
an automatic sequencer system: 
T-35 minutes -- S - N  l i q u i d  hydmgen loading complete, 
T-25 minutes -- Radio frequency systems on 
T-24 minutes -- Telemeter on 
T-20 minutes -- C-Band, MISTRAM and ODOP ( t racking sys- 
tems) on 
T-15 minutes -- Range s a f e t y  command t r ansmi t t e r  on 
T-13 minutes -- Fina l  phase i n t e r n a l  power tests begin 
T-10-12 minutes -- Telemetry c a l i b r a t i o n  
T-5 minutes -- Ign i t ion  armingcn 
T-4 minutes -- Range clearance f o r  launch 
T-3 minutes, 40 seconds -= A r m  des t ruc t  system 
T-2 minutes, 43 seconds -= Launch sequence starts 
T-2 minutes, 33 seconds -- S-IV power t r ans fe r r ed  t o  i n t e r n a l  
T-28 seconds -- S-I, instrument power t r ans fe r r ed  t o  i n t e r n a l  
T-3 seconds -- I g n i t i o n  of e igh t  booster  engines 
T-0 0- L i f t o f f .  
-more- 
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Pegasus Tracking and Data Acquisit ion 
The Pegasus mission requi res  extensive ground t racking 
To meet t h i s  requirement the and data acqu i s i t i on  support. 
Manned Space F l igh t  Tracking Network along with c e r t a i n  ele- 
ments of the Department of Defense Gulf  and Eastern T e s t  
Ranges w i l l  support the Pegasus spacecraf t  through i t s  first 
f i v e  o r b i t s ,  after which Goddard Space F l igh t  Center ' s  STADAN 
(Space Tracking and Data Acquisit ion Network) w i l l  assume re- 
s p o n s i b i l i t y  f o r  monitoring and t racking the satel l i te .  
On-board instrumentat ion w i l l  include a te lemetry t rans-  
mitter scheduled t o  l as t  about 90 minutes and a C-Band radar 
beacon scheduled f o r  a 20-minute l i fe .  
and the Pegasus each have two 136-mc te lemetry t ransmi t te rs ,  
one set t o  c lose  down automatical ly  after 18 months of con- 
t inuous operat ion and one t o  remain dormant u n t i l  in terrogated.  
An in t e r roga t ion  command w i l l  a c t iva t e  the t r ansmi t t e r  f o r  
90 seconds. Performing only on command, t h i s  t r ansmi t t e r  w i l l  
not  be s h u t  down a f te r  a specif ied time. 
The ins t rumentmi t  
Radar t racking w i l l  be accomplished by s t a t i o n s  of 
NASA's Manned Space F l i g h t  Network while t he  C-Band beacon is  
ac t ive .  During the  f i rs t  o r b i t ,  acquis i t ion  a i d  antennas 
assoc ia ted  w i t h  the C-Band radars wi l l -be  used while the  UHF 
-more- 
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Operational cont ro l  of the Pegasus w i l l  be through the 
Pegasus Operations Control Center, Goddard Space F l i g h t  Center, 
Greenbelt, Md. Command funct ions required by the Marshall 
Space F l ight  Center w i l l  be accomplished through STADAN com- 
~ mand f a c i l i t i e s .  
telemetry beacon i s  ac t ive .  After  the  C-Band beacon ceases  
t o  t ransmit ,  t h e  radars w i l l  employ "skin" t racking  (beam- 
bouncing) techniques u n t i l  the end of the f i f t h  o r b i t .  
The STADAN w i l l  then t r ack  Pegasus f o r  the  f u l l  18- 
month l i f e t i m e  of the 136-mc telemetry t ransmi t te rs .  Upon 
beginning of r een t ry  o r  136-mc t r ansmi t t e r  decl ine,  o r b i t a l  
data r e spons ib i l i t y  w i l l  be sh i f ted  from Goddard's Data Sys- 
tems Division (STADAN) t o  i t s  Manned Space F l i g h t  Tracking 
Network computers. The MSFN w i l l  simultaneously resume t rack-  
ing and data acqu i s i t i on  r e s p o n s i b i l i t y  throughout reentry.  
Optical  t racking  coverage w i l l  be provided by the Smith- 
sonian Astrophysical Observatory's  o p t i c a l  Tracking Network 
(SAO) whenever v i s i b i l i t y  condi t ions permit. 
Optical  Tracking System) w i l l  a l s o  be u t i l i z e d .  
MOTS (Minitrack 
-more- 
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NASCOM ( N A S A  Communications Network) w i l l  u t i l i z e  i t s  
SCAMA (S ta t ion  Conferencing and Monitoring Arrangement) capa- 
b i l i t y  t o  interconnect  the STADAN Control Center w i t h  network 
s t a t i o n s ,  Marshall Space F l igh t  Center and Kennedy Space Cen- 
t e r .  Located wi th in  the Goddard Space F l i g h t  Center, SCAMA 
i s  an aux i l i a ry ,  manually operated, switching console t h a t  
instantaneously connects, disconnects or br ings  toge ther  any 
combination of STADAN and/or MSFN Tracking s t a t i o n s  through- 
out  the world. It i s  "home off ice ' '  and opera t iona l  nerve 
c e n t e r  of N A S A ' s  worldwide voice communications network. 
Goddard's MSFN real-tine computing system w i l l  d e t e r -  
mine o r b i t a l  i n s e r t i o n  conditions,  provide the network w i t h  
a c q u i s i t i o n  information during early phase of the mission. 
During r e e n t r y  period t h e  real-time system w i l l  be used  f o r  
p red ic t ions  and impact determination. For t h e  Pegasus during 
deployment phase, GSFC Data Sys tems Divis ion w i l l  provide the  
network w i t h  o r b i t a l  and predic t ion  data u t i l i z i n g  Minitrack 
t r ack ing  data. 
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1.2twork Configuration and Con,rol 
MSFN STADAN SA0 
Cape Kennedy 
Patrick AFB 
Merritt Island 
Bermuda 
Grand Turk Island 
Antigua 
Ascension 
Pretoria 
Tananarive 
Carnarvon 
Hawaii 
California 
Guaymas 
White Sands 
Texas 
Eglin 
T Fort Myers 
R Jo hanne sburg 
R Woomera 
RT Goldstone 
RT Santiago 
NRT Quito 
NRT Lima 
NRT 
T 
RT 
RT 
RT 
T 
R 
T 
RT 
MON Organ Pass B 
MON Jupiter B 
MON Curacao B 
MON Villa DolorcisB 
MON San Fernando B 
MON Shiraz B 
MON Olifantsfon- B 
Naini Tal B 
Tokyo B 
Maui B 
Island L a p n B  
tein 
ArequiPa B 
Legend: 
R-C-Band Radar 
T-UHF Telemetry (255-260 mc) 
M-Minitrack Tracking (136 mc) 
B-Baker-Nunn Optical Tracking 
0-STADAN Optical Tracking System 
N-Pegasus Spacecraft Telemetry (136 mc) 
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SATURN S A i 8  VEHICLE 
LAUNCH ESCAPE SYSTEM 
COMMAND MODULE 
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